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On brittle fracture of allzy ¢:oel E103/£3183

Table 3, where the effect of wariation of the notch shape on

varicus mechanical propertieas is shown under the following

headings: type of steel; number ?f the specimen in Fig, 1,
. M \

%% F %, /0% i b/t i WY o y.oey . 8, and

\‘PH donote, respectively, the UlS, true tensile strength,

elongation, and reduction of area of the notched test pleces,
5% 02 v & and \ denoting the same properties of the

unnotched specimen {(specimen No. 1 in Fig. 1): each property

of a notched specimen is therefore expressed i1n this table in 5 of
this property of the unnotched test ptece. The results of impact
tests are reproduced in Fig. 3, where the impact strength

2, . .
(ak, kgm/cm”) is plotted against the test temperature (°C). the

four diagrams (from top to bottom) relating to steels

SOxrBT (30KhGVT), 3OX FBM  (30KhGVM) . IO0X2TMT (30Kh2GHT)
35Xt (55KhNM) and 4LOX4 (40KhN); the continuous curves
relate to material in ductile condition. the brittle and sem: -
ductile condition being indicated by broken aud dotted curvus.
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On brittle fracture of alloy steel E193/E333

respectively. Tt was concluded that the Cr-Mn steel . tontaining
approximately 0.3% C and additions of other :urbldewformlng
elements., differs little from the Cr-Ni-Mo steels in respect to }
their tendency to brittle fracture under conditions of stress
concentration. Steel 30Kh2GMT 1s least notch-sensitive, steels
30KhGVT, 30KhGVM and 35KhNM are approximately equal 1n thais
respect, steel 40KhN being most sensitive to the action of stress
concentration. The effect of the degree of notch Sharpness on
strength and plasticity of the Cr-Mn steel was found to be similar
to that observed in steel 35KhNM, the effect of stress-risers was
particularly pronounced in steel 40KhN. Tt was found alz¢ that
the notch-sensitivity and tendency to temper-brittleness can be
assessed by stataic bending tests conducted on notched bar 1est
Pleces; assessed 1in this manner. steel 30KhGVM proved to have
relatively high tendency to brittle fracture. The results of the
impact tests showed that. in respect to the tendency to Temper
brittleness and the ductile-to-brittle transition temperature
Steels 30KhGVT, 50KhGVM and 30KL2GNT are similar to steel 35 KhNM.
steel 4O0KhN being characterised by a relatively higher tendency 1o
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temper brittleness and a Pigher ductile-to»-brittle transition
temper. ture,

It was inferrzd from the results of the present
investirgation that steels IO0KLGVT and SO0KLWEGHT can be recommended
as s itutes for the Cr-ili and Cr-Ni-Mo steels in the fabrication
of m.vine components of complex shepe, vhereby considerable econ-
omies in the consumption of nicikel and cohalt, which are not
easily available. can be attained.

. There are . fTigures and 5 tables.

SUBMITYED: Octobor 10, LD60
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18 Wy E111/E480
AUTHORS : Braun, M,P,, Vinokur, B,B, and Kondrashev, A.I, -
TITLE: Influence of niobium on the form of fracture of alloyed 3¢

structural steel

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Chernaya
metallurgiya, 1961, No.6, pp.119-124

TEXT: Numerous investigations into the fracture of steel
hardened and then tempered at 500 to 650°C with very rapid or very
slow cooling showed that the forms of fracture after impact ) i
testing at +300 to -200°C can in the main be classified in five L
groups. The author used this classification in studying the -
effect of niobium on the form of fracture in structural chromium- i,
nickel and chromium-manganese-nickel steels, The following ‘
compositions were tested

Mn St Cr

o]
Cr—Ni—Nb 5 03 03 0,13 1,29
Cr—Ni—Nb C 03 040 0.31 1,27
Cr—NI-—Nb .. K 03 041 0,27 1,31
Cr—Ni—Mn—Nb . A 0,36 0,99 0,30 1.0l
Cr—Si—Mn—Nb . B 0,25 1,2
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Influence of niobium on the form ... E111/E480 PN
Impact specimeus were oil-quenched from 860 and 1000°C and
tempered at 500, 550, 600 and 650°C with subsequent cooling in
water at 20°C to give a ductile, and in the furnace (at 0,3°C/min)
to ive a brittle, initial state. Impact tests were effected at
+300°C to -200°C. The results showed that alloying of chromium-
nickel steel with niobium to over 0.7% greatly impairs the form of
fracture, (Abstractor's note: This is in the authors' own words
although the next sentence suggests "improves'".) Curves of
toughness (kgm/cm2) as a function of test temperature (°C) for the
steel C(S), tempered at 500, 550, 600 and 650°C, confirm the
indications given by the form of fracture and show the satisfactory
toughness and the low tendency to reversible temper brittleness
(Fig.4: plots a,6,B,2 - oil quenched from 800°C;
plot @ - oil quenched from 1000°C; curves 1 - tough state,
curves 2 -~ brittle state), To find the effect of holding time on
the form of fracture, impact test pieces of steels B (B), S and K,
oil~quenched from 86G0°C and tempered for 2 hours (650°C, and cooling),
were held for 50, 100, 500 and 1000 hours at 650°C and then tested
at +300 to -200°C. The genernl conclusion from the work is that .
Card 2/5
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Influence of niobium on the form ... E111/E480

alloying of the test .steels with 0.1% Nb does not affect the
fracttire; with 0.3 to 0.6% the ductile fracture is preserved to
low test temperatures irrespective of the initial state of the _ AT
steel; with over 0.7%, brittle crystalline fractures are produced,:
With over 0.9% grains of niobium carbide are visible in the :
microstructure but these should increase rather than decrease
plasticity. Crystal fragments in ductile fractures could be due
to enrichment of some crystal planes with carbon and alloying
elements, The most surface active elements are probably carbon,
silicon, phosphorus and aluminium with respect to austenite, and - -
Phosphorus, silica, nickel, manganese and chromium with respect to |
ferrite, The quantitative calculation of the adsorption effect
has been described by M,P.Braun in his book"Izlom i khrupkost®

" konstruktsionnoy legirovannoy stali"(Fracture and Brittleness.of
Structural Alloy Steel), Mashgiz, 1960. There are 5 figures,

. 1 table and 1 Soviet reference, '

ASSOCIATION: Institut liteynogo proizvodstva AN UKrSSR i NKMZ
im, Stalina (Foundry Production Institute AS UkrSSR
! . and NKMZ imeni Stalin)
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BRAUN, M.P.; VENOKUR, B.B.; KONDRASHEV, A.I.; GELLER, A.L.

Chromium-manganese base steel for lar ’
> ge forgings. Izv. vys. uchet,
zav.; chern. met, 4 no.8:108-111 ‘€1, Z’yMIRA 14:9)

1. Ukrainsckaya aleedemiya sel'skokhozyaystvennykh nauk.
(Chromium-manganese steel)
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g, s 13 5/032/61/021/003/015/025
10 9230 B101/8203
AUTHORS: Braun, M. P. and Kostyrko, 0. S.
PITLE: Temper embrittlemant cf steel in connacticn with the sizge

affec:

PERIODICAL: Zavodskaya laboratoriya. V. 27, mo. 3, 1961, 318-321

TEXT: The dependence of brittiensss cn the apecimen volume has often been
studied in atrsteh and bending uests. r'ew papers have, however, been
published on the eifect of the si1ze fastor wheun te3sting the brittleness by
means ! Charpy impact machinsa. fThe present inves*igation atteupts to
obtain more aata on rhe impact strength of ateel 1n the brittie and viscous
ctate. Ths sutpors studiad 404+ (40KnN) steel which has a marked tendency
to temper embrattlemsat. To obtain maxioum tempar embrittlement they made
preliminary teste, Ten spesimwus 10x10x55 mm were hardensd axz 1000°C, and
temperad at 900, 590, 600, €48, o7 680°C for ' heur. Five spacimens were
qUenTien in walsre the olhers Merc juencned in tne turnace to 1509¢ at

10°C per haur. Reenjza {Fime 1) stiowad a gaxinuew difference of i1mpact )(

ptrencth betwesa 550 and AQDTCi therefara. o remperature of 2707C vas
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Temper embrittlement of steel oo B10Q1/B203

chosen fop turtner testae To attain grod teumpering in spsoimang of dif-
feraunt sizss, rhay ware eonealed 3t 110090 tor 3 nours, than tempared 1n

oil &t Y000¥C 1.1 ! hye A uniform hardnass of 5A.5% at a depth of up to

37 mmote the apeoamen vy attgined (3ize of spectoen 410640 mm).  To sbuata
Tenparable desalis, geemetriealay ziwiias pevomena were ugedy 10xI0X55; \
PHaraRch; SOACORT 0y 30x30R3EH, and 40x40A' 0 um. Tne japsni T 2 WeTE \
made w! 00w temperatuis by an impsct machive of 0, 75, and 250 kom power,
Table 2 shows the mzgultse It wsg found that in the absance of temper
embrittiemeat gperimvns Lad 4 constderatis rpssrve of impa r strengih whisk
lofreased with de2rsuesiug specamsn #iza. Fure 2 shous the change in impact
strength in the brittle and visegus 3tate as & functien of spzcimen size.

A study of the fine struttare ghowed rtha' ths grain w-undaries wers 3light-
ly etched in the britrie atate. A dependencs of ths sishing effect on the
sperimen sirte was not cbserved. 1r 13 conejudjed thai vhe sxperimental

values for standard specimens cannot be applied to large workpieces whose
lgpact streagth i3 much higher. In the :ase of tewper embrittlement, the
1mpact siraagtt rocreases much less with inereasing apscimsn size than in

the visecous state, A study of fractured surfaces showed that every brittle
fracture was preceded by ncticeable plastie deformation., M. I. Vinograd
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Temper gmbrittlement of steel . B101/38203

is mentioned. There are 3 figures, 3 ta.bles, and 9 references: 6 Soviei-

bloc and 3 non-Soviet-hloo. L
i ASSOCIATION: Institut liteynogo pro:.zvodstva Akademii nauk USSR (Instltute
' ' of Founding of the Academy of Sciences UkrSSR)

Legend to Fig. 1+ a) tempering
- temperature; b) impact strength
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Temper embrittlement of steel ... B101/B203

* Legend ‘to Table 21 Change in impact strength (aH, kgm/.cm ) end in inmpact
energg:r (AH, kgn) with increasing specimen size: 1) gize of specimens, nmm;

2% viscous state, 3) specimens were not destroyed but bent to 119,
4) & érack wp to 24 mm long was formed, 5) average, 6) brittle state
.. IBX1S 20x20 0 40x40

10X10 30X3
_Au A : An ) a4 An 8y ‘An a, An al
1, Basxoe coctoniie
11,8 14,8°| 35.0 2’)2 75,0 | 23,81 250 | 35,5 | 3 O6pasumt se paspymnich,
11,2 13,9350 19,9755 7,1 | 250 | 35,1 a niornyancs no 11°
11,4 14,2 1.30,6 [ 18,1 173,01 23,4} 248 | 34.5 | ¥ HaGmonanacs cnnGas Tpe-
12,1 15,11 34,2 19,6 70,56]22,4 | 246 | 34,8 | wnna paunolt 0 29 Mat
| SCpeanee | 14,5 19,5 23,4 35,0
_ { Xpynxoe coctomune |
1 ' |
. 8,1 10,1]19.1111,0]38.01}13,0]| 121 {17,1 216 17,2
Card 4/5 7.6 o's 21,3 | 1201 | 35.5 | 11,3 ] 117 | 162 205 16.5
RS 8,4 1041206 11,8]37,0112.6]| 103 }15,1 218 17,1
7.8 9,8]21,1]122]38,6{13,2] 16 | 16,2 221 17,5
A5cpenuee | 9,9 ms| |125 w2l | me

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206810012-1"



"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206810012-1

' ' - s/032/61/027/003/o15/025
" Temper embrittlement of &tdel ... : B101/3203
: 'i‘:-Légénd to Fig. 21 &) cross section
- of specimen, mmxmm; ; b) impact e#;ength
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(4 310D B107/B206

AUTHORS: Braun, M. P. and Pikhonovskaya, L. D-

TITLE: Use of the secant plane pmethod for investigating the defor-

mation distribution in U726 B1726) steel

PERIODICAL: Zavodskaye 1aboratoriya, v. 27y no. 8, 1961, 984.-986

TEXT: The authors investigated the change of grain size and degreae of
deformation during forging at 1000°C. The specimens n2sed were of heat-
resistant 3“726’81726) eteel. The dimensions of the specimens and the
degree of deformation are given in a table. The specimens are of synmetrical
structure, and the axis of symmetry coincides with the axis of deformation.
All specimens were tnerefore divided into four parts along the axis, and
one half was cut off from such & gquarter. Polished sections waTe preparad
from these specimens. The structure was investigated at four points: close
to the surface in the center; and at & distance of one~third and two-thirds
from the center. The method of secant planes was applied (Ref. %1 S. A.
Saltykov, Stereometricheskaya metallografiya, Matallurgizdat (1958)).

Under the effect of pressure, the total length of the grain boundaries

Card 1/7
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Use of the secant plane method... B107/B206

iiLtot may be used as & criterion for the change of grain sizes

ZLtot = ZLiso + ZLor. Here; ZLiso is the specific grain boundary
length of the isometric part, and ?,‘.Lo is the specifis grain boundary
length of the oriented part of the oyStem. SL = 2My Lo =M~ Mo

where M, 1is the number of nodal points of grain boundaries of flat grains
in the plane perpendicular to the axis of deformation per ma ¢f the
ground section, Mj is the number of nodal pcints of grair boundaries of
flat grains in the planes parallel to the axis of deformation. The degree
of orientation y of the greain boundarieslof drawn grains is thenldetegmined
by the relation: g = (ZLor/Z Ltot)dooca = {(MJ MI\)/U‘I.I ¢ My)j ©100%.

Fig. 1 shows the relation between the degree of orientation and the distance
from the specimen center. It may be seen therefrom that the criertation

rises at an increased degree of deformation with an approach o the central
part of the specimen. At 8 deformation by 15 %: the maximum degree of
orientation lies at a distance of one-third from the center. At the

investigated points of the longitudinal and transverse grouand sections,
the degree of structural deformation was determined from the following

card 2/7
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formulas: for transverse ground sections: L, o= 100%»(M0 - Mn)/Mo; for

longitudinal sections: o, = 1OO%°(Mn - Mo)/Mnr M, is the numbsr of nodal
points of grain boundaries at the investigated points of the casting, Mn
the number of nodal points of grain boundaries of the investigated pointis
of forged specimens. Fig. 2 gives the results cf this investigation.

The degree of structural deformation is the higher, the greater is the
volume deformation. For the specimen deformed by 15 <, the maximum degree
of siructural deformation and the maximum orientation lie a% a distance

of one-third from the center. This is connected with the fact that for
these specimens the ratio of height to diameter is greater than anity:

H:D = 1.73; for specimens deformed by 30 and 45 %, thiz ratio 1s smaller
than unity, i. e., 0.99 and 0.74, respectively. In ordaer 7c verify the
results mentioned, the degree of structural deformation was zalculated

from the change of the grain faces (see Table). The results fully agree
with those obtained by S. A. Saltykov's secant method. {Abstracter's note:
Complete translation, There are 2 figures, ! table. and ' Soviet reference.

ASSOCI?TION: Institut liteynogo proizvodstva Akademii nazk USSR
Card 3/7
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(Institute of Casting Processes of the Academy of Sciences
UkrSSR)
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. BRAUN, Mikbail Petrovich, doktor tekhn. nauk, prof.; PERMYAKOV, V.G.,
doktor tekhn,nauk, retsenzemt; NOVIK, A.M., red,izd-va;
MATUSEVICH, S.M,, tekhn. red. SR

[Effect of addition elememts on the properties of steel]Vliianie

legiruiushchikh elememtov na svoistva stali. Kiev, Gostekhigzdat

URSR, 1962, 190 p. (MIRA 16:3)
(Steel alloys--Metallurgy)
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, ’S/v743/62'/ooo/oo;/po1/008 :

- AUTHORS: Vinokur, B.B+ Braun, M.P.
O TITLE: “The transformation of austenite in chrom"e*-mahgéneSe-"and_chfom;;-f T
- .. nickel-based steels.. ; : o v
 SOURCE:  Struktura i svoystva Jitykh splavov. no.l. Inst. lit. proizv. AN USSR.
S OEEETT L Kiev, Izd-vo AN UkrSSR, 1962, 18-26.- R Yoo
4 TEXT: . The paper reports the results of an éxperimental investigation of l'r}-gh-
. strength quench-hardenable steels with reference to the austenite transformatipn. —
It concludes that the kinetics of the transformation of supercooled austenite dyring
" continuous cooling and under isothermal conditions is identical for Cr-Ni and & r-Mn
L stesls; and that these two types of alloyed steels are, therefore, interchangeable.
- ;In either type of steel the isothermal diagram is fairly complicated: Two min{gxums
- of austenite stability, corresponding to the perlitic.and intermediate regions, Jare
¥ - observed, and between ‘them a region of elevated stability of supercooled austénite
“~“prevails, Of the two steels, the critical cooling rates for the attainment of the
- perlitic and bainitic_traris’fdrmatidﬁs’fare emaller in the Cr-Mn steel, j;e.,. this
® . steel poSsesseS’a' somewhat greater deep hardenability., If2a Cr-Mn-Ni steel is
' further alloyed with W, the kinetics of the austenite transformation is analogous
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‘i to the kinetics of the transformations of Cr-Ni-Mo steel with a Ni content up ffp 3%.
- The presence in'a Cr-Ni steel of Mo is-conducive not only to a greater austenite
- stability in the perlitic and intermediate regions, but increases its stability in the
- T interval from '510-5759C likewise, so that ne decomposition of supercooled}austcn—
. ite is observed aftex isothermal .36-hr soaking. Gomparative dat2 (tabulated) in-
- ; dicate that steels with 2 or 3 alloying elements increase, at times. by severaltens
. of times, the stability of the austenite in the perlitic and gspecially in the intkr-
~“ mediate region, and invariably decrease the critical rates of perlitic and bai‘ﬁ:tic
< hardenability and also the minimal rate for the completion of bainitic transfo mation
-, (data tabulated). - The multiply-alloyed steels 30X BT (30KhGVT) and 30X3TrMT
(30KhGMT) and the Ni-containing steels 35XHM (35KhNM) and 35XN2ZM (35KhN2M), -
i in all of which the austenite is highly stable, appear mutually interchangeablel for
_ % rmachine parts of large cross-section, since the alloying elements in thesa sfeels

. exert identical effects on the‘kinetiCS'_of the austenite transformation.’ The thermo-
kinetic and isothermal diagrams and the effect exerted by the alloying elements on -
the strength, plasticity, toughness, - and temper-brittleness tendency of steels, can
.. serve for the accurate establishment of the maximum permissible sizes of machine
+ partsin which the necessary properties can be obtained. The analysis of the )

_ auste_nite_-transformation_diagra.ms was usefully employed to select a steel that does
not contain high-cost, scarce, alloying elements. Thus, multiple alloying was used

i ocara2/l3 O ;
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The transformation of austenite in chrome-manganese ... S/743/62/000/001/001/008

‘to obtain a high-strength steel with'_out Ni. “The steel developed was the 730KhGVT' :

which replaces not only the steel 40XH' (40KhN) for parts of any size, butalso

" steel 30KHNM for parts up to 500 mm in cross-sectional size. For highly’

stressed parts in which 35KhNM steel is currently used, steel 30Kh2GMT was

.developed, which because of its-excellent hardenability and other properties can -

also be used to replace steel 35KhN2M. = There are 5 figures, 2 tables, and 6
Russizn-language Soviet references. - ‘ o R '

- ASSOCIATION: Institut liteynogo proizvodstva, AN USSR (Institute of Casting

Production, AS UkrSSR). - .

Card 3/3

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206810012-1"



_ APPROVED FOR RELEASE: 06/09}/2000 CIA-RDP86-00513R000206810012-1

R , | B AT TR © 5/743/62/000/001/0024008
'AUTHORS: Vinokur, B.B., Braun, M.P. | ‘ iy

TITLE: . The‘hardenabil'ity'oﬂf multiply-alloyed chrome-manganese steel. |
"SOURGE: ~ Struktura i svoystva litykh splavov. no.l. Inst. lit. proizv. AN USSR.
S . Kiev, Izd-vo AN UkrSSR, 1962, 36-44. ’ ' 3“ o

L TEXT: The paper reports the result of an experimental investigation of the
" scale factor on the hardenability in the production of large machine parts.- The -
¢ direct objective of the investigation was th ‘development of a Ni-free high-stfength,
..~ i hardenable, steel by means of the supplementary alloying of Cr-Mn steel by (gg,rbidé-;
.+ 7 forming elements, which would help to achieve a high level of mechanical préperties -
7 without incurring appreciable temper-embrittlement. It was found that the ha;dena-
s bility of multiply-alloyed Cr-Mn steel is-so deep that a critical diameter wastnot
-+, attainable with the use of a plane-faced specimen 25 mm in diam. A comparison of
““the curves of the lengthwise change in hardness shows that the Cr-Mn-Ti stegls
30X2 [2MT (30Kh2G2MT) ard 30X2I'MT (30Kh2GMT) possess the greatest hardena~
¢ bility. The hardenability of steels 30KhGVM," 40KhGVT, and 35KhNM are identical. -

 Steel 30KhGVT is slightly less hardenable; its hardness-variation curve is some
#  7-9 units of R lower than that for 40KhGV T, Steel 40KhN is least deep-hardenable.
. A second method for the determination of the hardenability, namely, the calculational
‘method using factors, was employed. This method consists in expressing the harden-
# ability Iof a given steel by the number 1 plus a factor times the % of an individual
... Card /2 ’ ' ' L
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" The hardenability of multiply-alloyed ... 5/743/62/000/001/002/008

alloying element. Using the ideal critical diameter of a pure FeC alloy, which
‘" depends on the size of the austenite grain and the C content, and multiplying this
initial quantity by the respective multiplying factors for each element, the critical
diam for a steel of a given composition can be established. The determination of the
‘hardenability of the various steels investigated by means of this calculational method -

" #. yields the same quality sequence of the various steels with respect to changes in

" hardenability. The steel 30Kh2GMT has a critical diam, with inhibition of the perlitic
.~ transformation at the center of the section, twice as great as that of steel 35KhNM
" and 3.5 times as great as steel 40KhN. The hardenability of the steels 35KhGVT is
found to be twice as deep as for the steel 40KhN. It is found that the most accurate
" results for.the datermination of the hardenabilityof steels are obtained by overlay- -
" ing the cooling curves of parts of different cross-section onto the thermokinetic .
. diagrams for the steels, whereupon it is possible to determine not only the critical - -
~ diametexr but also the structure of the steel at any desired point of the cross-section.
‘The hardenability investigation shows that Cr-Ni and Cr-Ni-Mo steels can be re-
. placed by multiply-alloyed Cr-Mo-based steels without any Ni, - There are 1 figure -~
" and 4 tables; no references. o o . : o ) .

. ASSOCIATION: Institut liteynogo proizvodstva, AN USSR (Institute of Casting
“ . Production, AS UkrSSR). . | '

- Caxd 2/2

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206810012-1"



7"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206810012-1

$/745/62/000/001/003/p08:

% AUTHOR: Braws, M.P. . | -5
e TITLE: " Effect of inoculatiﬁg ad'difibins‘ on the mechanical properties of cas‘tf

_alloyed steel. it
7 SOURCE: Struktura i svoystva litykh splavov. "no.l. Inst. lit. proizv. AN USSR,
ST Kiev, Izd-vo AN UkrSSR, 1962, 45-53. - R

7 TEXT: The paper describes an experimental investigation intended to asgertain
" the usability of steels with readily available alloying elements, such as Cr, Nfn, Si,
; and others, in which elevated strength, plasticity, and tbughness are to be obfdined.
¥ © Such an elevated-level of mechanical propertiesis attaified in Cr-Si-Mn steeljs

"+ additionally alloyed with Ni (0.25% C, 1.26% Cr, 1.42% Bi, 1.09% Mn, 1.14% I‘ii‘)
“and in Cr-Si steel additionally alloyed with Ni (0.25%C; 1.2% Cr, 1.98% si, 1{%3% Ni).
The various inoculating additions have differing effects upon the steel. The &y -
. and o is most effectively increased by inoculation with Se of Cr-S{~Mn-Ni gnd

Cx-Si-Ni steels, . In a Cr-Mn-~Ni (0.5% Si) steel the Se increases both the plal;ticit}'r
and the toughness properties; inoculation of this stcel with V improves its proper-
ties appreciably, whereas in other steels such improvement is not observed.’ The

inoculation of Cr-Si-Mn-Ni steel with Ti or Nb does not enhance its properties.

Card 1/3
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Effect of inoculating additions on the ‘mechanical «v. 5/743/62/000/001/003/008
‘On the contrary, in Cr-S5i-Ni and Cr-Mn-Ni steels such inoculations impair the
toughness and plasticity and even thei'sti'ength properties, The difference in the -

* behavior of the inoculating additions becomes manifest from an examination of the

" nature of a given element and the degree of alloying of the material: A steel alloyed

with the Cr-Si-Mn-=-Ni complex {5%) has an a-phase {Martensite) that {s sufficiently
‘saturated with solute elements, and an inoculation with the small additions under
investigation here cannot alter the basic structure of the hardened steel to any sub-

- Cr-Mn-Ni and Cr-Si-Ni steels the a-phase of which is less ,

- _saturated are more sensitive to the influence of inoculating additions. Most effec-
tive as an inoculant here is Se, since it enters into the a-phase solid solution and

- lends it additional strength. V and Zr, also, dissolve partly in the a-phase and

" are not fully vetained in dispersed'carbide form. In either instance, the .a~-phase

s strengthened both in the grain itself and along the grain boundary. The unfavor-
- _.able effect of inoculation with Ti.and Nb is attributable to the entry of these ele-
er : position-of the individual carbides which are not dissolved .
sreéserved-in their enlarged form and impair o
~‘theis: v . a-phase.gra jv‘iollvaing,inociulatedhigh-.jf';,: =

7" strength cast steels are found t of distinctive. quality: (a) A Gr-Mn-Ni steel®
inoculated with V. (0.25% G, 1.20% Cx, -1.20% Mn, 1.20% Ni, and 0.10% V), (b} a:

‘Cr-Mn-Ni steel of the same composition inoculated with Zr (0.10-0.15%) or Se

| Cbard.r'2/3
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; (0 050, 11%); - (). a Cr-5i-Ni st(-el (0 2:% G, 01, 20% ur, I ZO% Si, 1.20% Nx); ﬁmcu-
. lated with Zr {0.15%) or Se (0. 05%) -There are 3. ﬁgurzes, 2 tables, and 8 rafer-

v 1. ences {6.Russian-language Soviet and 2 English-language U.S.: Nickelson, C,,
‘| B I-on Age, v,179, 1957, 95, and Jackson, w., Michxe, G., J. Iron & Steel Ins)?.,

L. 187 1957, 2) - ) : R ‘ A 1
i_';'ASSOCI.ATION Institut hteynogo proxzvodstva, A.N USSR. (Insutute of Ca.stms
' Productxon, AS UkrSSR) . . Ne
5 ' - » ‘ e
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%
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g | AUTHOKS: Geller, A.L., Braun, M.P., Vinokur, B.B. - . ¥

T

o ~TITLE: = The effect of the bré?q}zezich’témperatuz‘-e,on the ptopeities of rhul’ﬁplc- -
RS © - alloy steels. . ..o - : <y o -&

* SOURCE: Strukfura i ,évoystva'il'itykh splavd\). -,no;l. Inst. lit. proizv. AN USSR i

d .. Kiev, Izd-vo AN UkxSSR, 1962, 76-81. ! o .

(4

, TEXT ~ The paper‘addﬁcés vtvh.e‘g' 1‘e’sult§o£éxpeﬁmeﬁtal investigations on C:;"-Mn
““gteels additionally alloyed by strongly carbide-forming elements, which lead o the:
- iformation of a'complex alloyed carbide of the cementite type, which has a,re:hgively

~ -+low temperature. of dissolution in austenite. It is found that a carbide-formingfele-~.
B ment is dissolved partly.in the multiply-alloyed cementite. In this process tng
= bonding forces between the element and the C are significantly weakened; thig effect
. leads to a lowering of the dis solution temperature in the austenite of the alloybkd
" “carbide to a value that-is lower than that of the individual carbide by itself but¥ v
‘higher than that of the cementite.- Secondly, a part of the element i_ntrpducedfrcom-
. bines with the C, forming a separate carbide of the type MeC {Me=metal),. which
- “is highly austenite-dissolution resistant. However, the formation of the separate

- carbide engenders separation of the parts. of the alloyed cementite, i.e., the freeing
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The effect of the pre-quench temperature on the . | 5/743/562/000/001/005/008

: fof the alloying elements from the carbide and their transfer into the solid solution,
. which in turn compensates, as it were, for the loss of C and leads to a hardening
. of the solid solution and an elevation of its hardenability. The investigation was

‘focused primarily on the determination of the effect of the pre-quench temperature

~“on the degree-of dissolution of the carbide-forming elements in the austenite by

" "means of the dilatometric ‘method, " The 'influence of the pre-quench temperature on .
" the position of the critical points during cooling are investigated for steels 30XI'BT

" (30KhGVT), 30XI'BM (30KhGVM), and 30X2T MT (30KhGMT), and are shown graphi- °
~ _cally for cooling in the furnace and in air. It is found that, if steel is alloyed witha

" Tj-containing complex, the quench temperature for the obtainment of elevated -
“mechanical properties with minimal tendency toward temper-brittleness must exceed

" the upper critical point by 80-100°C. It is concluded that steels 30KhGVT and o

'30Kh2GMT must be quenched from-a temperature of 900° to obtain optimal mechani-

. cal properties and suppress temper-brittleness. An increase in pre-quench tempegr-

- ature from 850° to 920°, for exazmple, improves the tensile strength by 13 kg/mm ;
~" and the yield limit by 16 kg/mm®. There are 3 figures and 3 tables. No references..

ASSOCIATION: Ihstitut-Iité&ncgd"‘-:})ioizjvbaéi\}é‘;, AN USSR (Insﬁtute of Casting
) S 'Productipn,‘ AS~'§J1_;rS_SR). el T : 1

{
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S 5]743/62/000/001/006/908
& AUTHOR: Braun, M.P.. = "~ . IR ¥
I :  Reduction of the brittleriess of chrome-manganese-~silicon steel by~

. additional multiple alloying.. - - %
R .CE: S_truktura i §v0&étﬁa»1itykh splavov. no.l, Inst. lit. proizv. AN U§SR
i ' _Kiev, Izd-vo AN UkrSSR, 1962, 95-101. : &
o TEXTS The paper reports the results of an experimental investigation of Q'}e
Bl . brittleness of Cr-Mn-Si steel upon supplementary alloying with the alloying coth- -
W " plexes Ni+ W+ Ti, Ni +Cu, Mo +Ti, Mo+ Ti+ Al, and Ni+ Mo+ Ti.. Alloyingtwith
§ 2 suitable alloying complex is found to reduce the development of cold-brittlengss

“ significantly., Addition of the Ni+ W+ Ti complex re sults in a weakening of thg'ten-
1 dency toward brittleness of the first kind (temperature dependence). Whereasihe
< minimal notch-toughness after 5009.tp'550°C'tem'pe‘r is 5-6 kgm/cmz, it incraqpses
“with increasing tempering temperature and attains 13 kgm/ cm® at 650° and

B %18 kgm/ecm? at 700°%. The same addition improves the brittleness characterisfics
!

of the second kind, i.e., those dependent on the rate of cooling after tempering. In
general; an-increase in Crand Mn iz a Cr-Mn-5i steel enhances the developmient of
brittleness. However, the additional alloying of a steel with a Mo +Ti +Al complex
canisignificantly reduce its embrittlement. A low-temperature investigation shows
that the multiple alloying of Cr-Mn-Si steel with additions of Ni+ Mo+ Ti ox W+ Ti

Cardl/2 '} . . » | ‘,
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N complexes mcreases its toughness and the cold brlttleness threshold is transferred
‘* into the -60 to -70°C temperature: range. The most likely explanation of the

| . temper-embrittlement process in steel is the development of 1ntergranular adsorp-
‘. tion and segregatxon of atoms dissolved in the grain in the course of a slow cooling

after tempering or aging in the embrittlement-temperature range. The so-~called

. Wequilibrium segregation' lowers the bonding force at the lattice discontinuities,
 especially on the austenite-grain boundaries. It is postulated that the brittle grain

i+ boundarics, under etchmg, become cathodes with respect to the grams themselves;

- “whereupon the solute atoms become redistributed and atoms of a given kind are ac-
‘ cumulated at certain locations. The supplementary alloying of Cr-Mn and Cr-Mn-5i
- steels with Mo, W, oxr V. mcreases ‘the energy of attraction, a process which hinders.

i - the intergranular segregation and hence the embrittlement, It is noted that the

' maultiply-alloyed steels 35X THBT (35KhGNVT), 35X H2BT (35KhGN2VT), and

- 35X T2@T (35KhG2FT) are identical in brittleness characteristics to the Cr-Mo
steels 35XHM (35KhNM), 35XH2M (35KhN2M), et al,  There are 5 figures and 14
references (11 Russxan-language Soviet and 3 English-language: Parker, E,, Brittle

_ behavior of Engineering Structures, Lon,don, 1957; Rinebolt, 1., Harris, W, Trans
ASM, v.43, 1951, 1175; Powers. Al J Iron & Steel Inst., v.186, 1957, 323),

' ASSOCIATION: Institut 11teynogo proxzvodstva, AN USSR (Institute of Castmg
= Producuon,‘ AS UkrSSR) v
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L3

magnitude of impact specimens, - . 1

' i SOURCE Struktura i svoystva lifykh splavov. " no.l. Inst. lit. proizv. AN USSR.

- Kiev, Izd-vo AN UkrSSR, 1962, 102-115, ¢ - |

:TEXT: The paper reports the results of an experimental investigation ilxtq,;x;ie-cl .
."to obtain more complete data on the dependence of the notch~toughness on the scale

- »-factor in conditions of geometric similarity and structural equality of the specymens

~iptudied and with the specimen in a'state of reversible temper brittleness oxr iniits

.!_!;J,gbsence. The specimens were made of rolled billets of 40XH (40KhN) steel, The

illets of the impact specimens werée firsi annealed at a temperature of 1,100°¢
for 3 hrs to obtain uniform grain structure and were quenched in oil from a tegyper-
ature of 1,’0009(}.“ Tests reported in Zavodskaya laboraforiya, v.27, 1961, 318, show

;:that the specimens were fully hardened across their thickness. Upon 2-hr ténfperihg :
~ "at 5709, one-half of the specimens were cooled in water, the other half in the fur- -

nace at a rate 'o'f_[10°C/h'1f{ Hp  -of the specimens ranged within 25-27. Notg@h-
. toughness tests were performed at T from +200 to ~180°C, The tabulated and

.+ graphed test data show that, ‘with an increase in the size of the specimen, the level

>

of notch-toughness increases both for steel heat-treated for reversible temper
Card 1/2° e
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L ‘brittleness and for steel not subjected to'such treatment. With increasing specimen
7 'size the notch-toughness increases significantly more intensely in the absence of
. reversible temper brittleness than in its presence. The increases in notch-

+ toughness occur according to a linear law. The character of the change of the curves

! and the appearance of the fracture does not suggest a displacement of the critical

- transition temperature in the brittle state toward higher T's with increasing spe-

cimen size. If we define the cold-brittleness threshold as corresponding to a 509
-decrease in toughness, then the magnitude of the cold-brittleness interval

N approximates 75°C, A comparison with the planimetric method yields similay
-4 results, The dependence of the impict work on the deformation characteristic. Ab

. has'a rectilinear character. The deformation characteristic Ab increases in magni- .
" tude with increasing specimen size, ‘both in the presence and in the absence of re-

- versible temper brittleness. Th'e’co'e_ﬁ_icient of proportionality, K=A_ / Ab, grows

-~ lin absolute value with a growth in s'pgcimg;; size; however, the ratio Kfurnace/Kwater
changes but insignificantly, - There are 3 figures, 2 tables, and 15 references :
- {10 Russi,an-language Soviet, 2 German, |1 Swedish, and 2 English-language).-

o ' 4ssociarion: Institut liteynoge proizvodatva, AN USSR (institute of Casting
U Production, AS UkrSSR). R L ‘

oy
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| AUTHORS: Chernyy, V.G., Gusliyenko, Yu.A., Braun, M.P.

[X7¥5 3

TITLE:> ~ Selection of a heét-tréahﬁent&égirﬁé'for a cast heat-resistant nickgl-’
DT _based alloy., o .o % B o » oA
 SOURCE: Struktura i svoystva litykh splavov. no.l. Inst. lit. proi~v. AN USSR
, Kiev, Izd-vo AN UkrSS_VR_,xl%Z,“ 129-134. ' o : L

i
Y

' . TEXT: The paper describes an z'eicp'erim‘ent'al‘; inV_e stigation intended to stugdy the
© factors that detérmine the strength characteristicsiat ordinary and elevated tetn-

 peratures of a cast multiply-alioyed.high-tempe:aturé Ni alloy. The investigation
;. was performed by means of X-ray diffraction analysis, swhich indicated the debend-
- ence of the dimensions of the mosaic blocks of the matrix and of the intermetallic
. phase of the alloy on the temperature {(T) and the pre-quench holding time, asiwell
‘v as the variation of the magnitude. of the nonuniformity of the crystalline-latti e .
- parameter of the alloy, the CryStallingélattice’parameters and the magnitude’of the
‘“distortions of the third kind in the crystalline lattices of the intermetallic compounds
and the matrix, and the composition of the carbide phases. The investigations were "
.~ conducted on the ¥ PC-50H (URS-501):diffractometer and the YPC-55 (URS-55)
. X-ray equipment with Cu, Cr, and Co radiation. The dimensions of the blocks of

. ; 0 1
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) the int'ermetaiiic phase were determined by the width of the {111) interference,
§ © line, The dimensions of the blocks of the matrix mosaic of the alloy and the dpn-
‘T uniformity of its lattice parameter were obtained by means of a harmonic analysis

;. 'of the shape of the (111) interferences. - In addition, the dimensions of the matypix
% blocks of the alloy were determined from.the change in the integral intensity of the -

© ~(111) lines. Corrections for the non-monochromaticity of the radiation and the
. i geometric conditions of the experiment were introduced.: The investigation cé"@-
i 'prised tests of the following characteristics also: Modulus of elasticity (ME);

‘; characteristic temperature, dynamic distortions of the crystalline lattice, gx in
" size, tensile strength, Vickers hardness, amount of intermetallic -phase, and¥

% microstructure. The characteristic temperature and the magnitude of the dygamic

" distortion were calculated from the ME data,  Upon suitable heat treatment, the
4+ alloy contained two basic phase components, the solid solution and the Ni3A1 inter-
¥ < metallic phase, both of which’ have a face-centered cubic lattice with parameters .
i © close in absolute magnitude {3.57 A). In addition, an alloyed (Ti, Cz, W) C carbide
' appears after quench, Other carbides detected:. Cr703; {(Cr, Fe, W, Mo)23C6, :
C Fe3W'3C, and the Ni3'1‘ibphase. _Most stable are the (Ti, Cr, W)C and the Cr703
88 phases.. The carbide phase of the alloyiquenched at 1,2809C contains approximately -
75% (Ti, Cx, W)C, 20% Cr7C3,rand 5%: of the. othexr carbides. Because of the

' Card2/3 | R
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':exc.e'eding]‘.f,r_ cdmiﬁlex allbying; ‘j the .aiioy:-manifeéts an inertness with respect to heat "

_ treatment; however, after quenching from 1,200-1,225°C, its properties are im-

- proved. The T of 1,225° lies above the solubility boundary of the intermetallic’

;. “phase, A suitable heat treatment of this alloy consists of quenching from T 1,225%"

““after 2-hr holding at that T.. ‘An additional reheating of the quenched alloy to T »

fzom 700-850° leads to an increase'in its hardness from 406 kg/mm* after quench-

“ing alone to 450 kg/mm" after quenching & reheat to 800?%. However, reheating

“-to 1,050° reduces the hardness of the alloy to 340 kg/mm®. There are 2 figures

. and 5 Russian-language Soviet references. : S
1°  ASSOCIATION: Institat liteynogo proizvodstva, AN USSR (Institute of Casting -

SERERE ) - Prpduction,‘ AS .UkrSSB,). SR ' R

.‘[ ) I " ;
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BRAUN, M.P.
- Some aspects of the theory of steel alloying. Struk.i svois.lit. |
splav. no.l:5=17 ‘62, (MIRA 1555

(Steel alloys—Mptallurgy)

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206810012-1"




"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206810012-1

VINOKUR, BeB.; BRAUN, M.P.

Austenlte transformations in chromium-manganese and chromium~
nickel base steels, Struk.i svois,lit.splave no.l:l8-26 V62,
(MIRA 1535)
(Chromium steel-—Metallograpby) (Phase rule and equilibrium)
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Studying the kinetics of austenite transformation in high=

strength cast iron -during continuous cooling. Struk.i svois.lit.

splav. n0.1:27-35 Y62, . (MIRA 15:5)
(Cast irone-Metallography) (FPhase rule and equilibrium)
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.BRAUN, M.P., doktor tekhn.nauk
Isothermal hardening of high--strength high-alloyed steel,
Mashinostroenie no,1:37.-41 Ja-F (€2, (MIRA 15:2)

1. Institut liteynogo proizvodstva AN USSRH.
(steel alloys—Heat treatment)
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Vo WIAYY, E0%0/E135
AUTHOR:; Braun, M.P. (Kiev)
TITLE: Effect of additional alloying on the strength and

ductility of chromium-manganese-silicon steel

PERIODICAL: aAkademiya nauk SSSR. Izvestiya. Otdeleniye
tekhnicheskikh nauk, Metallurgiya i toplivo,
no,2, 1962, 107-112

TEXT: Past investigations showed that multiple alloying of
steel is capable of producing a very appreciable improvement in
the mechanical strength properties in comparison with those of
the same steel but alloyed with single elements only. In many Vi
cases, multiple alloying may lead to considerable economies in
expensive alloying elements without in any way affecting the
usefulness of a given type of steel., The present investigation
concerned the steels with the following compositions;

Cr-ln-Si-Cu; Cr-Mn-Si~Cu-Mo; Cr-Mn-Si-Ni-Mo-Ti;

Cr-Mn-Si~Ni-Mo-Cu-Ti; and Cr-Mn-Si-Ti-Al, The carbon content

of the steels was 0.30-0.37%; the chromium content was from

card 1/5 )
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1.0-1.3%; the manganese content from 1.0-1,3%; and the silicon
content from 1l.1-1,3%. In addition, tests were also made on

steels containing 2% Cr, 2% Mn and 1l.5% Si. The selection of

the additional alloying elements was based on the following

criteria: 1) analogy in the crystal structure and electronic
configuration of copper and nickelj 2) introduction into the 14
test steel of strongly carbide-forming elements (molybdenum and - f
titanium); and 3) joint use of non-carbide-forming alloying ’
¢lements (Cu and .Ni) with carbide-forming elements (Mo, Ti, w).

‘“wo further variants of the basic composition of the test steel
(Crr-Mn-Si) contained elevated quantities of Cr and dn and were
additionally alloyed with molybdenum and copper and with Ti and

Al. It was found that multiple alloying with copper and nickel

leads to improvement in the UTS and the yield point of the test’
steel by 30-35 kg/mm2 as compared to an average increase in the

yield point by ornly 20-25 kg/mm2 if alloyed only with either

nickel or copper. Addition of nickel on its own to Cr-Mn-Si

steel was found to improve effectively the toughness and

ductility; the effect of copper is less pronounced in this
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respect, whilst addition of both nickel and copper does not

result in any improvement of the toughness and ductility of the

steel. The improvement of the mechanical strength Properties of

the test steel was found to depend on the annealing temperature
employed; aftefr ‘annealing at 250° the values obtained were:

tensile strength o = 185 kg/mm2, yield point o5 = 160 kg/mm2,
relative elongation at rupture & = 10%, relative reduction of

area at rupture A = 35%, and the impact strength ax = 8 kgm/cm2,
After annealing at about 400 °C, the combination of the

mechanical strength properties of steel was still satisfactory

los = 140 kg/mm2, P = 50%, and impact strength ay = 6.5 kgm/cm2), }/
The more highly ‘multiple-alloyed steels (Cr=Mn-5i-Mo-Ti and LA
Cr-kMn-5i-Ni-CuxMo-Ti) were found to have a very high UTS and a

high yield point if annealed at about 400 °¢ (op = 170 kg/cm2,

Og = 155 kg/mm ,. P = 45% and ay = 5 kgm/em2).  Further

alloying of steel by means of Ni+Mo+Ti addition offered an
unquestionablé'hdvantage if the steel was subjected to annealing

at 250 9C, in comparison with the results obtained with steel

alloyed with c@pper, nickel or molybdenum, although nickel-alloyed

Card 3/5 ) » "

Effect of additional alloying on ...

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206810012-1"




"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206810012-1

E————
, L . s/180/62/000/002/010/018
Effect of addlthnal alloying on ... £040/E135
steel had a slightly higher impact strength. The multiple-
alloyed steel has the highest range of yield point values
(155-160 kg/mm2) which exceeds by some 20% the values obtainable
by alloying with either nickel, copper or molybdenum only. It
is concluded that the above multiple-alloyed steels annealed at
low temperatures (250 ©C) offer a number of very valuable
properties. Similar results were obtained if the steel was A
anncaled at 400 °C, although the ductility and impact strength v

were slightly inferior to those obtained by alloylng with nickel
only., The Cr-hn-51~N1-Cu -Mo-Ti steel was found to have a high
yield point and -high elastic¢ properties after annealing at 250 °C; -
these properties are retained also after annealing at 600 °c.
Further alloying of the Cr-Mn-Si steel with Ni-W-Ti addition was
Tound to fawour a considerable improvement in strength properties
aftex anneal:mg at 250-300 °C (og = 160 kg/mm ; P = &0% and

ax = 8 kgm/cm2), Steel containing 2% Cr, 2% Mn and 1.5% Si was
additionally, alloyed with 0.20% Mo and 0.1% Ti and with 0.15% Mo,
0.10%¢ Al and 0:32% Ti and, after low-~temperature annealing, was
found to have the following strength properties: tensile
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strength oy = 210 kg/mmz, yield point og = 200 kg/mma,

reduction in area \p = 22-35%, impact strength ag = 6-8 kgm/cm2,

In general, additional alloying with complex alloys consisting

of Ni+Mo+Ti, Ni+Cu+Mo+Ti and Ni+W+Ti was found to be very

beneficial and the Cr-Mn-5i steels thus alloyed were found to

give good mechanical properties, especially after annealing at
250-280 °C. The author concludes that the main advantage of

multiple alloying of the Cr-Mn-Si steel lies in the possibility g
of achieving a significant improvement in the ductility and 1
strength after low temperature annealing and therefore the above
multiple-alloyed steels are recommended for a variety of

industrial applications. .

There are 2 figures and 3 tables.

SUBMITTED: October 6, 1961

Effect of additional alloying on....
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f D251/D308.
AUTHOR: . Braun, M.P.
TITLE: The effect of additional alloying on the strength and

plasticity of chrome-manganese-silicon steel

, PBRIODICAL: Akademiya nauk Ukrayins'koyi RSR. Dopovidi, no. 6,

1962, 774 - T77

TEXT: The erffect on the strength, viscosity and plasticity of
chrome-manganese-silicon steel produced by additional alloying with
small traces (of the order of 1 %) of the following elements and
complexes: Cu, Ni, Mo, Ni + Cu, Ni + Mo + Ti and Ni + Cu + }o + Ti
is investigated., Technical details of .preparation of the specimens
and the alloying process are given and the results, in dependence on
the temperature of annealing are presented graphiczlly. Some remarks
on the theoretical basis of the phenomena observed are adduced, ba-
sed on the theory of outer-shell electrons. It is shown that it is
possible to enhance the sirength of steel by means of alloying with
complexes such as Ni + Mo + Ti and Ni + Cu + Mo + Ti, and that such
steels/have physical properties comparable to those with high molyb-
Card 1/2
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denum and nickel conient. The use of such complex~alloy steels,

0.5 % Mo instead of steels with
ecommended from an econonic

ASSOCIATION: Instytut lyvarnoho vyrobnytstva AN URSR (institute of
Casting Production of the AS UkrsSSr)

* PRESENTED BY: M. M. Dobrokhotov,

Member of the AS UkrSSR -
SUBMITTED; November 13, 1961
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B CReL E071/E483
i AUTHORS: Braun, M.P., Vinokur, B.B., Geller, A.L.

TITLE: “The effect of additional alloying additions on -

hardenability of chromium-manganese steels

_PERIODICAL: Izvestiya vysshikh ﬁchebnykh zavedeniy. Chernaya
metallurgiya, no.8, 1962, 128-134 :

TEXT: The range of application of Cr-Mn steels can be greatly
‘increased by introducing additional carbide-forming alloying
"elements that improve their mechanical properties without
| adversely affecting their temper brittleness. To assess the
: suitability for the fabrication of large forgings of alloyed
1| Ni-free Cr-Mn steels, it was necessary to, compar'e their »
hardenability with that of other Ni-bearing materials used at .
| present for this purpose - hence the present investigation VK
i conducted on the steels as shown in Table 1. Hardenability was
: determined by the standard Jominy end-quench test, its results
' being expressed in terms of both tke critical diameter and the
" hardness/distance from the quenched end graphs. The 30X2r'z2mMT
© (30Kh2G2MT) and 30X2MMT (30Kh2GMT) steels had the highest
_ Card 1/ A& .
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hardenability which was so high that the critical diameter for
these steels could not be calculated from data obtained on the .
standard specimens (25 mm in diameter) . For the other steels
the critical diameters were: 170 mm for 40X H (40KhN) ,
220 mm for 30XTBT (30KhGVT) ang 350 to 370 mm for 35XHM (35KhNM),
40X BT (40KhGVT) ang 30XT"BM(30KhGVM).  The ideal critical
: diameters, calculated by the metheod entailing the use of a %
: multiplying factor for each alloying element are shown in Table 2, v
! This method, while useful for“scneening Purposes, is not very
. accurate, Much better results can be obtained by superimposing
the cooiing curves, constructed for various points on the cross-
sections of specimens of various diameters, on the thermo-kinetic
diagrams (as opposed to the TTT curves) of the martensitic
transformation of the appropriate steelsgs, By this means

10012-1"
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Conclusion: the steels 30Kh2G2MT and 30Kh2GMT could replace the
- Ni—bearing steels in the fabrication of large forgings, There
- lare 2 figures and 2 tables,

ASSOCIATION: Ukrain‘skaya Akademiya sel'skokhozyaystvennykh nauk
i (Ukrainian Academy ofr Agricultural Sciences) -

"SUBMITTED:  November 15, 1960

f Table 1 »
. o . T
Cram c st Mn | cr w Mo -’ Ni I N P
—_— ] — 1
30XT'BT 0,33 10,42 1,i7 1,15 | 0,77 —~ 10,00 0,20 | 0,015 0,022 v
A0XIrBM 0,31 10,25] 1,05 1,15 1 0,83 0,24 —_ 0.23-1 0,016 0,029 .
30X2rMT 0,2810,32 1 1.10 1,84 — 0,49 | 0,08 0,35 | 0,029 0,030
30X2or2MT 0,31 | 0,47 1,52 2,05 —_ 0,35 0,12 0,21 0,020 0,028
40XTBT 0,41 10,53 0,91 1,21 0,82 — 0,08 | 0,23 0,016 | 0,030
40XH 0,39 10,33 0,89 | 1,25 —_ —_ —_ 1,56 | 0,030 0,019
35XHM - 0,37 | 0,24 0,69 ] 1,65 —_ 0,29 — 1,73 10,020 0,019
A
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Isothermal transformation of austenite in a complex-alloy steel.
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AUTHORS: Braun, M,P., Gusliyenko, Yu.A., Chernyy, V.G.
TITLE: Fine crystal structure of a highly alloyed nickel-base

casting alloy

PERICDICAL: Fizika metallov i metallovedeniye, v.1l3, no.4, 1962,
626-631

TEXT: The factors determining the mechanical properties of a
heterogeneous highly alloyed refractory nickel-base casting alloy,
containing W, Mo, etc as alloying elements were studied,

By means of X-ray analysis (using Cu, Cr and Co irradiations),

the dependence on temperature and soaking time prior to gquenching v
of the dimensions of the regions of coherent scatter of X-rays 14
(mosaic blocks) in the matrix and the intermetalloid phase,

of the crystal lattice parameters and their degree of inhomogeneity
and of the degree of third-order distortions of the crystal

lattices of the intermetalloid and of the matrix, were studied,

The composition of the carbide phases was also investigated,

The dimensions of the intermetalloid phase blocks were determined’
from the width of the interference lines (111); those of the
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mosaic blocks of the matrix and the inhomogeneity of its lattice
parameter were determined by means of harmonic analysis of the
form of interference of (111). The dimensions of the mosaic
blocks of the matrix were also determined from the change in
integral intensity of the line (111). The modulus of elasticity
was determined by means of an ultrasonic apparatus, using a

dynamic method. The characteristic temperature and the value of - I/

the mean square deviations of atoms in the lattice was found by Ve
calculation from the values of the moduli of elasticity. The
linear grain sizes of the alloy were measured by counting the

units on a microsection plateau. The U.T.S. in tension was
determined on a universal 30 ton Baldwin-type machine; the
hardness was moasured on a T1[](TP)-type (Vickers) machine, by
means of a diamond pyramid at a load of 30 kg. The microstructure
of the alloy was studied by means of a MUM -7 (MIM-7) microscope.
The intermetalloid and carbide phases were studied in the isolated
state. Tt was found that the mosaic blocks in and the gquantity
of the intermetalloid phase after quenching the alloy from 1150 to
1180°C remain the same as in the original as-cast state.
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Guenching from above 1200°C led to a reduction of the Y-phase

Hlocks. = Quenching of the alloy from 1200 and 1280°C resulted in

an increcase in the quantity of Yy'-phase; the degree of third order
distortion of this phase remained practically constant in the

entire quenching temperature range. The inhomogeneity of crystal
lattice parameter decreased with increase in quenching temperature

up to 1130°C. Quenching from 1200°C resulted in a sharp increase
of the degree of inhomogeneity of crystal lattice parameter;j the
concentration inhomogeneity remained constant with further increase
in temperature, up to 1280°C. The modulus of elasticity remained A
constant after quenching from 1150 to 1280°c. The :
characteristic temperature is within the limits 445 to 455°C.,
quenching from 1150 to 1200°C did not cause great changes in
hardness. The results of microstructural studies of the alloy
confirmed the results of X-ray investigation. It is concluded

that the improvement in strength and refractoriness of the alloy
investigated after quenching from 1200 to 1250°C is due essentially
to a change in quantity, state and distribution of the intermetalloid
phase. There is 1 figure.
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AUTHORS: Braun, M.P., Vinokurl B.B., Kondrashev, A.I. and
Geller N AsLo

TITLE:  Search for nickel-free constructional steels

PERIQODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Chernaya
metallurgiya, no., 12, 1962, 126 - 130 '

TEXT: Cr-Ni steels, widely used in the heavy machine tool-

building industry, although characterized by good hardenability,

are prone to temper-brittleness. The standard method of preventing

this effect is to alloy the steel with Mo. The object of the

present investigation was to find out whether nickel-free steels

with properties similar to those of Cr-Ni-Mo steels could be

developed. The composition of Ni-free and Ni-bearing steels used - /
in the experiments is given in Table 1. The effect of tempering . -
temperature on the impact strength ay of the steels in the K

ductile (i.e. rapidly cooled) and brittle (slowly cooled) conditiom
was studied in the first series of experiments. 1In this respect,

the (Mo + Ti) addition was found to be the gost effective. Steel 5
30%20MT (30Kh2GMT), tempered at 400 - 500 C, had a, = 4 xgm/cm™
Card 1/5
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a rapidly increased on increasing the tempering temperature,

k
reaching a value of about 21 kgm/cm2 after tempering at 675 OC;
the difference between a, of this nteel in the brittle and

ductile condition was negligible for the entire range of tempering
temperatures studied. For comparison, a, of steel 40X\ (4OKhN),

tempered at 675 °C, was 13 kgm/cm2 for the ductile and 6.5kgm/cm2
in the brittle condition., a of the steels at sub-zero
temperatures was studied in tke next series of experiments. The
measurements were carried ogt on specimens hardened and tempered
to produce UTS of 100 kg/mm”; ductile and brittle conditions were
attained, respectively, by water-quenching the specimen after
tempering and by cooling at 30 %c/h. Here again, the steel
30Kh2GMT gave the best results, its 8y in the ductile condition

at +80, +40, 0, -80 and <160 °Cc, being, respectively, 19, 17, 14,
10, 8 and 5 kgm/cm2., The greatest difference between the value

of a for the ductile and brittle conditions did not exceed

5 kgm/cmz. Steel 40KhN in the ductile condition had
Card 2/5

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206810012-1"

\N—




"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206810012-1

s/1.48/62/000/012/007/008
Search for ceee E193/E383 o

a = 14 kgm/cm2 at 80 °C and 2 kgm/cm2 at =160 °C, the corres-

ponding values for the brittle condition being 7 and 0.5 kgm/cmz.
The relative proneness of the steels studied to brittle fracture
is demonstrated in Table %, showing the values of the "cold-
brittleness threshold" defined as the temperature at which ap
of the steel constituted 50% of its value at room temperature.
Conclusions: 1) Ni-free (CreMn)-bearing steels with additional
alloying elemonts show little tendency to brittle fracture and in
this respect are similar to the Cr-Ni-Mo steel 32‘*1”1 (35KhNM).
The ductility of these two types of steel at sub-zero temperatures

—""4is also comparable. 2) The results of studies of the mechanical - /

properties (M.P. Braun et al - Metallovedeniye i termicheskaya J
obrabotka metallov, 1960, no. 123y Izvestiya vysshikh uchebnykh -
zavedeniy, Chernaya metallurgiya, 1961, no. 8) and data on
temper-brittleness, notch-sensitivity and ductile-to-brittle '
transition temperature (Braun et al, Izv. AN SSSR, OTN, 1961, no.4)
of the steels 30XI'VT (30KhGVT) and 30X2MIT (30Kh2MGT) indicate

that these steels can be recommended as construction materials for
large parts. There are 2 figures and 4% tables.
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ASSOCIATION: Ukrainskaya akademiya sel'skhokhozyaystvennykh
nauk (Ukrainian Academy of Agricultural Scioncea)

SUBMITTED: April 10, 1962

Table 1:

Type of .

steel c si Mn Cr Ni W Mo Ti /

30KhGVT 0.33 0.42 1.17 1.15 - 0.75 - 0.09 J
30KhGVM 0.31 0.25 0.05 1.10 - 0.75 0.75 - -
30Kh2GMT  0.28 0.32 1.10 1.84 - - 0.49 0.08
35KhNM 0.37 0.24 0.69 1.65 1.73 = 0.29 -
LOKhN . 0.39 0.33 0.59 1.25 1,56 -~ - -

Contents of S and P = 0.022 - 0.29%
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: AUTHORS ¢ Braun, M,P., Vinokur, B.B., and Ivanov, F.I.

X e

. TITLE: Transformation of supercooled austenite in steels of

different degree of alloying

TPERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy,
Chernaya metallurgiya, no,l, 1963, 128-135

TEXT: The effect of alloy composition on the transformation
‘of supercooled austenite was studied using 14 stock alloy steels
1contaln1ng Mn (0.32-1.44%), Cr (0.28-1.88%), Ni (0.15-3.02%) and,

in some cases, W (0.47-0.52%) or Mo (0.29-0.59%) in addition.

Transformation diagrams are given for isothermal conditions and for
' continuous cooling, and also data on hardenability and mechanical

properties. From the observed similarity in behaviour of steels in-
"which nickel, chromium or manganese predominated, it was concluded
. that chromium or manganese could replace nickel, and that the
: transformation kinetics, hardenability and mechanlcal properties of
. chromium-manganese steel were not inferior to those of a
" corresponding nickel-chromium steel. Similar degrees of alloying
. gave similar mechanical properties, e.g. in groups of steels in
‘card 1/2 :
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- Transformation of supercooled, ..

~Which the total alloy additions (Mn,

" 3.5% and 5% respectively,

sizes, including very large ones,
. There are 1 figure and 4 tables,

SUBMITTED: January 23, 1961
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Cr, Ni, W and Mo) were about

v From the transformation diagrams and

- the mechanical data it was conridered possible to determine the
dimensions of parts to give the necessary mechanical properties,
and to produce steels containing low proportions of scarce (e.g.
nickel) or expensive elements for parts such as forgings of various

ASSOCIATION: Ukrainskaya akademiya se;'skokhozyaystvennykh nauk
= (Ukrainian Academy of Agricultural Sciences)
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(Steel castings)
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1, Institut litoynogo proizvodstva AN UkrSSR.
(Nickel alloys—Metallography)
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| AUTHGR: Breun Breun, M. P. A ' s d

- TTTE: Effec‘c of’ a.lloying elements on the s&“mf ductility, ‘and
%@; ef_§.1-m structm'a.l steel :

, RN

soxmcz IVUZ. mzernaara metall\u'siya, 1o, L, 1963, 124=128

' ABS.[RAL'I' The effect of alle ingwith Vs Ti, B, Mo, Ni, and Cu on the
mechanical properties of Si-Mn steel containing 0.32-0.36 C, 1,30-1.60% Mn,
and 1,35-1,60% Si has been investigated. None of the alloying elements
‘produced any considergble improvement in both strength and ductility when used
separately. Only complex alloying with Cu, Mo, and T1 yielded a steel with a
-considerably better hardenability than that of the base Si-Mn steel and a very
favorable combination of mechanical properties in the heat-treated condition,
Forged rounds of Si-Mn-Cu-Mo~Ti steel (0.33% C, 1.29% 51, 1.42% Mn, 0.10% Ti,
0.20% Mo, and 0 60% Cu) 300 mm in- diameter, oil quenched and tempered at 550C,
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., ACGE&BIB(;N%R: AP3007054 - - R o - /
~ had 8 tensile strength of 102.2 kg/mi sup 2, a yield strength of ‘
Bup 2, an elongation.of 14,74, & reduction t,)f ares of 53.3%, and S.hr‘xgtkcg/m '
~ ‘toughness of 10,0 mkg/cm sup 2, The same values were found at & depth of
. 100 mm, - The steel is not very susceptible to temper brittleness; only in
- tempering at 500C d1d slow cooling lower the notch ‘toughness by sbout 30%,
| Complex alloying with Cu, Mo, and T1 also lowered the temperature of the .
: - nill-ductility transition, The notch toughness of the Si-Mn-Cu-Mo-T1i steel
L at -hOC was 7 vkg/cm sup 2, Orig, art, has: 4 figures, o

- ASSOCIATION: Ukrainskaya Akedemiys sel'skokhozyaystvenmy} (Ukraini |
_Acadeny of Agricultural Sciences) ' i 8 -kh vn‘auk =LA

: SUEMITTED: 03Janf2 DATE ACQ: 11Jun63  ENCL: 00
: SUB CODE: 00 - IO REF 50V: 002 ~ OTHER: 000
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" (8teel alloys—Metallography) (Phase rule and equilibrium)
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TITLE: Propertias(oi‘ Z20EnGSVT rion-nicksel stsel

. b
‘CITED SOURCE: 8b, Legirovaniye staley. Kiyev, Gostekhizdat T3SR,
1963, 32-40

TOPIC TAGS:

e RANSLA”ION- A stud Jf ~he:effeot of hardening empe”atura {880, o
‘950, and 980°) on the meehanical properties of 20KnGSVT cament el
steel (vantair‘?ru in €1 0,2 carbon, 1,26 manganess, e
LeST slilcomn, 0,502 tungsten, 0,09 tltanium) showes woa. w.oi. ..
inerease In this terpevatur-e the strength properiies o-m:-- -

dustilivy derreazsss, Tempering of normalized samples -
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By B8 owayer; even-
brittle” staue the g e o

hardening from 200° ané tempering at 6000, ay is grsater than b

‘xgm/em€ at -115°, A study of the tendency of 20KhGSVT steel towsrd
;cemonbation under varlous conditions showed that 1t has more of
tendanoy toward cementation than 20KhNZA stesl,

o

It is recormosnded

that 20KhGSVT stesl be aubstitubted for 20KnNZA steel. I
SUB CODE: MM ENCL: 00

I, Talupova,
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ACCESSION NR: AT4022203 8/0000/63/000/000/0046/0051 ‘ |
AUTHOR: Alekﬂandro‘.’, Ac GO LglalmsaM'-P-ﬁ._..,.f
TITLE: Structure and properties of cast austenitic steel of complex composition

i  SOURCE: AN UkrRSR. Insty*tut ly*varnogo vy*robny*tstva. Konstruktsionny*ye i
. zharoprochny*ye splavy* (Structural and heat-resistant alloys). Kiev, Izd-vo AN
| . UkrSSR, 1963, 46-51 .

‘ ~;TOPIC TAGS: cast steel, austenitic steel, cast austenitio steel, complex cast
! austenitic steel, steel, nickel-free steel

" ABSTRACT: High temperature, nickel-free alloys are widely used in industry, and
many investigations have been reported on their composition and properties. Mostly,
howeves . (hese alloys are either in the ferrite or austenite-ferrite class. In the present
investigation, the authors attempt to check the possibility of melting several high !
temperature, nickel-free alloys in ovens with acid linings in order to obtain high viscos- |
ity and plasticity and thus provide a cheap way for the additional introduction of alloys.

. The high temperature, nickel-free alloys previously used had a low impact viscosity

i in the cast condition when melted in electric ovens with acid linings. High temperature

i alloys with a manganese content of 11-13% and a chromium content of 8-10% may be

{Card 1/4
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{ “melted in ovens with acid linings without impairing their properties. As shown in

. Figs. 1 and 2 of the Enclosure, the alloy Fe-Cr-Mn-Si-Al ensures high resistance to

! oxidation up to 1,000C even with a low content of Si or Al. When this heat resistant
Fe-Cr-Mn-Si-Al alloy is melted in an electric oven with an acid lining, 1t has a suf-
ficiently high viscosity in the liguid state so that it may be used for casting containers
for annealing wrought iron and oven parts. "All tests and investigations were performed °

' by Engineers D. Kh, Mezuzhakova, I. M. Gol'verk, M. N, Berkun, A. I. Sapelkina -
and L. M. Kurbenko.! Orig. art. has: 2 figures and 2 tables. :

. ASSOCIATION: Insty*tut ly*varnogo vy*robny*tatva AN UkrSSR (Institute of Foundry
Technology,AN UkrSSR) . - .

SUBMITTED: 00, .  DATEACQ: 19Mar64 " ENCL: 02

. SUBCODE: ML,MA -~ NOREFSOV: 014 - OTHER: 000
l . T .o . . -
; \
\\
: 2/4
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Fig. 1~ Change in impact viscosity of Fe-Cr-Mn-Si-Al ' umin. :
. ~Mn-§i-Al alloy in relati
content (with constant chromium, manganese and sflicon ezntoe‘;zt‘;? “ -
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Fig. 2 - Change in impact viscosity of Fe-Cr-Mn~Si~Al ‘alloy in relation to silicon
) contont (with constant chromium, manganese and aluminum content)
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ABSTRACT: There are many high temperature alloys currently being used in industry.
- - However, they are all usually machined. Since cast structures have many advantages over |
. forged ones, the centrifugal testing method proposed by Prof. I. I. Kornilov was used to

investigate the relative heat resistance of austenitic cast steel of varying composition.
Data were obtained on the relative heat resistance of iron-chromium steel with successive -
additions of tungsten, molybdenum, niobium, titanium and aluminum. As shown in the
Enclosure, steel containing tungsten, molybdenum and niobium had the highest heat
resistance. Orig. art. has: 3 figures and 2 tables.
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